GPR30/GPER-1 mediates rapid decreases in TLR4 expression on murine macrophages.
Studies to define the effects of estrogens on immune function have yielded conflicting results. The recent demonstration that GPR30 can mediate rapid non-genomic events and may function as a novel transmembrane estrogen receptor could provide a mechanism underlying such findings. In this study, we have investigated the ability of GPR30 to regulate cell-surface expression of Toll-like receptor 4 (TLR4), a key molecule in the perception of bacterial lipopolysaccharide (LPS) by immune cells. We show that 17beta-estradiol or GPR30-specific agonists decrease TLR4 expression on macrophages within 10-60 min and such effects were abolished following GPR30 knockdown. Importantly, GPR30 ligation significantly reduces sensitivity of these immune cells to LPS challenge as determined by reductions in inflammatory mediator production. Based on these findings, we suggest that estrogen may utilize this non-classical estrogen receptor to limit potentially lethal acute inflammatory responses without compromising long-term host defense.